Priming is the process by which vesicles become available for fusion at nerve terminals and is modulated by numerous proteins and second messengers. One of the prominent members of this diverse family is tomosyn. Tomosyn has been identified as a syntaxin-binding protein; it inhibits vesicle priming, but its mode of action is not fully understood. The inhibitory activity of tomosyn depends on its N-terminal WD40-repeat domain and is regulated by the binding of its SNARE motif to syntaxin. Here, we describe new physiological information on the function of tomosyn and address possible interpretations of these results in the framework of the recently described crystal structure of the yeast tomosyn homolog Sro7. We also present possible molecular scenarios for vesicle priming and the involvement of tomosyn in these processes.
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Vesicle priming as a key process in synaptic transmission Synaptic transmission at the nerve terminal involves several steps that lead to the timely and controlled release of neurotransmitter. After the arrival and docking of a vesicle at the plasma membrane (PM), it undergoes a series of maturation steps that render it fusion competent. These steps are collectively known as the vesicle priming process and are crucial for vesicle fusion. Priming is coordinated by a series of protein-protein interactions that occur between cytosolic, vesicular and PM proteins [1] [2] [3] . A key step in vesicle priming is the formation of multiple heterotrimeric SNARE complexes between the PM SNARE proteins syntaxin1a and synaptosome-associated protein 25 kDa (SNAP-25) and the vesicular protein synaptobrevin (also known as VAMP2) [4] [5] [6] [7] [8] . Full assembly of the SNARE complex is thought to bring the vesicle into close apposition with the PM and can catalyze the fusion reaction [9] . The priming process is highly regulated by several accessory proteins such as Munc18, Munc13, tomosyn, rabphilin and complexin. Changes in the levels of some synaptic proteins alter specific steps in synaptic transmission and, as a consequence, affect synaptic plasticity processes [10] [11] [12] [13] [14] . All of these proteins interact with at least one member of the SNARE protein family. The purpose of this review is to discuss the priming process and the effect of tomosyn on vesicle priming and synaptic transmission.
Tomosyn
Tomosyn was first discovered as a syntaxin1a-binding protein in a pulldown assay from rat cerebral cytosol and, accordingly, received its Japanese name: tomo ('friend' in Japanese) of syn (syntaxin) [15] . It is expressed in the brain and colocalizes with syntaxin in synapse-forming regions such as cerebellar molecular layers, but it is also found in nonsynaptic regions [15] . Tomosyn is partially colocalized with syntaxin1, synaptophysin and bassoon in cultured superior cervical ganglion (SCG) [16] and with synaptobrevin in Caenorhabditis elegans [17], indicating presynaptic localization. Tomosyn is known as a cytosolic protein but has also been found associated with synaptic vesicles [15, 17, 18] and other organelles such as insulincontaining granules [19, 20] , and it also localizes to the PM through its interaction with syntaxin [21, 22] . Tomosyn has three distinct domains (Figure 1 ): a C-terminal region containing an R-SNARE, synaptobrevin-like coiled-coil domain; an N-terminal region enriched with WD40 repeats that are predicted to fold into a propeller-like structure, and a hypervariable linker domain that differs between several splice variants [23] [24] [25] . According to recent alignment with Sro7, the yeast tomosyn homolog, tomosyn might fold into a twin b-propeller-like structure and the hypervariable linker is predicted to be a part of the Cterminal propeller [26] (Figure 1) .
Two mammalian tomosyn genes were identified, encoding tomosyn-1 and tomosyn-2. Tomosyn-1 is alternatively spliced into three distinct isoforms and tomosyn-2 [23] has four different splice variants [23, 25] . The s-tomosyn and mtomosyn isoforms are brain specific [25] and are enriched in synapse-specific domains, indicating a role in synaptic transmission, whereas b-tomosyn is ubiquitously expressed [25] and has been shown to have a role in regulated exocytosis in non-neuronal cell types [22] . The transcription of tomosyn-2 is steeply upregulated during development: its expression increases 30-fold between E10 and P12, following a pattern similar to syntaxin and Munc18. mRNA of tomosyn-1, by contrast, increases only by a factor of 2.7 during this period [23] . Although the antibodies used in immunohistochemical staining on brain slices cannot distinguish among the isoforms, one can speculate that, whereas tomosyn-2 is involved in specific restriction of vesicle fusion during synapse formation, tomosyn-1 has a more general role, acting as a regulator of axon elongation [23, 27] . At the synapses, their expression also differs, indicating a similar function at different 
